Temperature coupling as an emergent property: parallel thermal effects on male song and female response do not contribute to species recognition in an acoustic moth.
Temperature coupling exists when changes in male signal production with temperature are paralleled by changes in female response. Such thermal effects have been observed in various ectothermic animals producing acoustic, visual, and electric signals in which the signal rate may be subject to stabilizing selection imposed by female preference. Often, coupling was considered as an adaptive function wherein male and female thermal effects coevolved under selection pressure favoring species recognition, although this assumption has not been tested definitively. We investigated thermal effects on pulse-pair rate in male song and female acceptance threshold for male song rate in an acoustic moth, Achroia grisella, in which male song rate is subject to directional selection. Male song rate and female acceptance threshold do exhibit parallel increases as temperature rises from 18 degrees C to 30 degrees C, but female thresholds are much lower than male song rates and the thermal effect on female response cannot augment species recognition. In further investigations using inbred lines of A. grisella we found that the male and female thermal effects are genetically correlated, and we discuss the likely sources of this covariance. We consider several explanations for the occurrence of temperature coupling in this species and suggest that it represents an emergent property arising from the neuromuscular responses to temperature that are common to several physiological systems.